Achilles tendinopathy (AT) is a common cause of overuse injury in both athletes and nonactive individuals, especially at older ages.^[@bibr35-2325967120930567]^ In the general population, 2.16 per 1000 patients experience AT every year, and AT accounts for 6.2% to 9.5% running-related injuries in athletes.^[@bibr1-2325967120930567],[@bibr36-2325967120930567]^ In the past 3 decades, the incidence of AT has increased owing to greater participation in recreational and competitive sports.^[@bibr36-2325967120930567]^ Patients with AT present with focal tendon pain, morning stiffness, and restricted function.^[@bibr11-2325967120930567]^

The process of tendinopathy is understood to represent a failed healing response characterized by a combination of tendon cell degeneration, collagen fiber disruption, irregular tenocyte proliferation, and resulting noncollagenous matrix.^[@bibr34-2325967120930567]^ Therapies have focused on methods to reduce symptoms and stimulate tendon healing.^[@bibr34-2325967120930567]^ In 1998, Alfredson et al^[@bibr2-2325967120930567]^ demonstrated that eccentric strengthening (ECC) improved long-term symptoms and function, and this treatment remains the cornerstone for treating AT. ECC may affect type I collagen production, leading to increases in tendon volume and tensile strength.^[@bibr30-2325967120930567]^

Exercise regimens, including ECC, may improve symptoms in approximately 60% of patients.^[@bibr35-2325967120930567]^ Surgical treatment may be considered after at least 6 months of nonoperative management^[@bibr38-2325967120930567]^; thus, in addition to ECC, various nonoperative therapies have been proposed, such as high-volume injections with corticosteroid (HVI+C), extracorporeal shockwave therapy (ESWT), and platelet-rich plasma (PRP). However, randomized controlled trials (RCTs) have inconsistently shown benefits in improving pain and functional outcomes for each treatment. The insufficient number of head-to-head trials comparing therapies over different lengths of follow-up creates a challenge to determine the best evidence-based practice.

Despite the effort to find optimal treatment for AT, the number of nonsurgical treatments exceeds 15 interventions. In this situation, network meta-analysis (NMA) may be advantageous to identify the efficacy and safety hierarchy of such numerous interventions. It has been reported that NMA is more likely to provide stronger and earlier evidence than conventional pairwise meta-analysis.^[@bibr47-2325967120930567]^ Furthermore, the World Health Organization has adopted NMA for its decision-making process and encourages the use of NMA in the development of clinical guidelines.^[@bibr25-2325967120930567]^

The purpose of this systematic review with NMA was to evaluate the comparative efficacy of nonsurgical options for the treatment of midportion AT and offer insight into evidence-based clinical practice. To understand the effects of interventions over different time intervals, study results were evaluated over short-term (≤3 months) and longer-term follow-up (\>3 to \<12 months).

Methods {#section1-2325967120930567}
=======

Systematic Review Registration {#section2-2325967120930567}
------------------------------

The protocol for this systematic review was registered at PROSPERO: CRD42019139369.

Search Strategy and Selection Criteria {#section3-2325967120930567}
--------------------------------------

We searched PubMed, MEDLINE, EMBASE, and Google Scholar for RCTs published up to June 20, 2019, that evaluated the effect of nonsurgical therapies for the treatment of midportion AT. We also screened EMBASE to search for abstract published in international conferences for the acquisition of the latest data, with a preference for English and other languages that could be translated to English. The literature search process followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines.^[@bibr42-2325967120930567]^ Various combinations of terms such as "Achilles," "tendinopathy," "tendinosis," "tendinitis," "non-insertional," "injection," "shockwave," "eccentric," "splint," "orthoses," "laser," "sclerotherapy," "prolotherapy," "topical glyceryl trinitrate," and "PRP" were used with "AND" or "OR" commands. The references of relevant review articles were reviewed to search for additional articles that may not have been indexed. Studies involving patients with a diagnosis of midportion AT (also described as "tendinosis," "tendon pain," or "tendinitis") that compared nonsurgical therapies were eligible for inclusion. Exclusion criteria were the following: (1) studies that were not randomized or quasi-randomized; (2) studies that did not specify the type of AT; (3) studies that compared different exercise protocols; (4) studies involving patients younger than 18 years; (5) studies involving patients with insertional AT; (6) studies involving patients with Achilles tendon rupture; (7) studies involving patients who had undergone surgeries to treat AT; (8) studies involving patients who received dietary supplements or oral pharmacotherapies; (9) studies involving patients with inflammatory disease (rheumatoid arthritis, psoriatic arthritis, or inflammatory bowel disease); (10) studies involving patients with AT associated with the use of antibiotics; (11) studies that did not use the Victorian Institute of Sports Assessment--Achilles (VISA-A) scale for primary outcome or those that used the VISA-A scale but had a follow-up period of ≥1 year.

Data Extraction and Quality Assessment {#section4-2325967120930567}
--------------------------------------

Data extraction was independently conducted by 2 authors (H.C.R. and M.S.K.). Characteristics such as number of patients, mean and median pain duration before therapy, treatment protocols, follow-up periods, and adverse events were manually extracted from each article. The Cochrane PICO (Patient, Population or Problem; Intervention; Comparison; and Outcome) components^[@bibr22-2325967120930567]^ were identified with consensus between the 2 authors, and the articles were reviewed following the PICO consensus. The risk of bias was assessed by 2 authors (S.C. and H.C.R.) using the Cochrane risk of bias tool,^[@bibr22-2325967120930567]^ and a comparison-adjusted funnel plot was constructed to evaluate publication bias.^[@bibr7-2325967120930567]^

Primary Outcome Measure {#section5-2325967120930567}
-----------------------

A previous systematic review reported that the heterogeneity of outcome measures led to difficulty in drawing conclusive results.^[@bibr18-2325967120930567]^ Therefore, only studies that used a validated and reliable outcome scale were included. Currently, the VISA-A is the only valid (*P* \< .01) and reliable (test-retest reliability, *r* = 0.98) measure to assess pain and function in AT.^[@bibr43-2325967120930567],[@bibr52-2325967120930567]^ Studies that used the American Orthopaedic Foot and Ankle Score were excluded because it was not designed specifically for AT.^[@bibr43-2325967120930567]^ Studies that used the visual analog scale (VAS) or numerical rating scale for pain without also using the VISA-A were excluded because the VAS has been shown to have poor test reliability at rest in AT (*r* = 0.45).^[@bibr43-2325967120930567]^ Moreover, the relationship between pain and function is intertwined in tendinopathy since symptoms are load-dependent, and thus including a measure of pain without linking it to function may lead to imprecise estimate of the effect.^[@bibr11-2325967120930567],[@bibr12-2325967120930567]^

Additionally, we evaluated tolerability of interventions with all-cause discontinuation (dropout) because loss of follow-up and withdrawal from an intervention may reflect both severe adverse events and lack of efficacy.^[@bibr9-2325967120930567],[@bibr57-2325967120930567]^

Following the recommendations of the Cochrane Collaboration^[@bibr10-2325967120930567]^ and drawing on previous reviews,^[@bibr13-2325967120930567],[@bibr28-2325967120930567]^ we categorized our results into 2 outcome measures for short term (≤3 months) and longer term (\>3 to \<12 months). For articles with multiple follow-ups, each follow-up period for VISA-A was categorized as short term or longer term for subgroup analysis in the NMA. When multiple short-term follow-ups were provided, the longest period was used for analysis (eg, if the follow-up time points for VISA-A were 1 month, 2 months, and 3 months, the data from the 3-month period were used as short-term results).

Statistical Analysis {#section6-2325967120930567}
--------------------

Pairwise and network meta-analysis using a random-effects model was performed. The change of mean score for VISA-A from baseline (change-from-baseline scale) was extracted as the primary outcome. The analysis was based on changes from baseline to partially correct for between-person variability.^[@bibr10-2325967120930567]^ Standardized mean difference (SMD) with 95% CI was used to compare effect sizes. The Higgins *I* ^[@bibr2-2325967120930567]^ statistic and the Cochran *Q* test were calculated to assess the heterogeneity among the studies.^[@bibr21-2325967120930567]^ A 2-sided *P* value less than .05 was regarded as statistically significant.

We conducted the random-effects NMA within a frequentist framework using STATA (version 15.0; Stata Corp) and R (Version 3.5.1) software.^[@bibr62-2325967120930567]^ Indirect and mixed comparisons were performed through the *mvmeta* command and self-programmed routines of STATA^[@bibr7-2325967120930567],[@bibr56-2325967120930567]^ and the *netmeta* package of R.^[@bibr46-2325967120930567]^ When the outcome was presented as median (interquartile range), it was converted to mean (SD) by calculation.^[@bibr23-2325967120930567],[@bibr61-2325967120930567]^ When variance was reported as 95% CI, it was converted to standard deviation by use of the Revman calculator.^[@bibr10-2325967120930567]^ Restricted maximum likelihood method was used to assess heterogeneity, assuming a common heterogeneity variable for all comparisons (the tau value),^[@bibr37-2325967120930567]^ and *I* ^[@bibr2-2325967120930567]^ and its 95% CI were computed. Global inconsistencies that represent plausibility of inconsistency in the entire network were evaluated with a design-by-treatment model,^[@bibr6-2325967120930567],[@bibr20-2325967120930567]^ and local inconsistencies that represent plausibility of inconsistency in the loop network were estimated by a loop-specific approach for every closed triangular or quadratic loop and by a node-splitting method.^[@bibr6-2325967120930567],[@bibr56-2325967120930567],[@bibr62-2325967120930567]^ The net heat plot was constructed by the *netmeta* package of R to visualize the inconsistency matrix and detect specific comparisons that resulted in large inconsistencies.^[@bibr29-2325967120930567]^ The rank of effect estimation for each therapy was calculated by use of the surface-under-the--cumulative ranking (SUCRA) curve of *P* rank score of R software.^[@bibr55-2325967120930567]^

Results {#section7-2325967120930567}
=======

Eligible Studies and Patient Descriptors {#section8-2325967120930567}
----------------------------------------

The initial search yielded a total of 281 articles. After reviewing the titles and abstracts, we found 71 studies that were eligible for full-text review. We excluded 49 articles due to unavailable VISA-A outcome scale, not meeting inclusion criteria, and insufficient data for statistical analysis. The resulting 22 RCTs published up to June 20, 2019, were included in the NMA. This process is presented in the PRISMA flowchart ([Figure 1](#fig1-2325967120930567){ref-type="fig"}). A total of 22 RCTs with 978 participants met our inclusion criteria for the evaluation of nonsurgical treatment options for midportion AT. The mean study sample size was 44 patients (range, 20--140 patients), and 13 studies set inclusion criteria as the minimum duration of symptoms for 3 months. There were 18 studies that explicitly stated mean or median duration of symptoms, which ranged from 6 to 38.6 months. AT was diagnosed clinically in 4 studies, whereas clinical and ultrasonographic diagnosis was made in 18 studies. In 19 studies that used ECC treatment, 8 specifically reported patient compliance with the treatment. The characteristics of individual studies are summarized in Appendix Table A1 (available online as supplemental material).

![PRISMA (Preferred Reporting Items for Systematic Meta-Analyses) diagram showing selection of articles for pairwise and network meta-analysis. AT, Achilles tendinopathy; VISA-A, Victorian Institute of Sports Assessment--Achilles.](10.1177_2325967120930567-fig1){#fig1-2325967120930567}

For both the pairwise meta-analysis and network meta-analysis, there was no evidence of heterogeneity (*I* ^[@bibr2-2325967120930567]^) and no inconsistency.

Efficacy and Tolerability of Interventions Measured in NMA {#section9-2325967120930567}
----------------------------------------------------------

[Figure 2](#fig2-2325967120930567){ref-type="fig"} shows the network of eligible comparisons for the nonsurgical treatment options for midportion AT. Data for the pairwise meta-analysis for the primary outcome can be found in Appendix Table A2 (available as supplemental material), and data for network meta-analysis of the primary outcome are presented in [Figure 3](#fig3-2325967120930567){ref-type="fig"} and Appendix Table A2.

![Network of eligible comparisons for management of midportion Achilles tendinopathy. Line indicates direct comparison of agents, and thickness of the line corresponds to the number of trials in the comparison. Size of node corresponds to the number of studies that involve the intervention. Control, wait and see; ECC, eccentric training; ESWT, extracorporeal shockwave therapy; Foot orthoses, prefabricated or customized foot orthoses; HA, hyaluronan; HVI+C, high-volume injection (a large volume of saline, steroid, and local anesthetic injection); HVI--C, high-volume injection without corticosteroid; PRP, platelet-rich plasma; SVF, adipose-derived stromal vascular fraction.](10.1177_2325967120930567-fig2){#fig2-2325967120930567}

![Network meta-analysis of interventions compared with ECC for mean change in Victorian Institute of Sports Assessment--Achilles score from baseline. (A) Short-term outcomes (≤3 months). (B) Longer-term outcomes (\>3 to \<12 months). (C) All-cause discontinuation (tolerability). Effect estimation is presented as mean difference (SMD) and odds ratio (OR) with 95% CI. For SMD, a CI that does not cross 0 is considered significant; for OR, a CI that does not cross 1 is considered significant. Pharmacological agents are ranked by surface--under--the--cumulative ranking curve value. ECC, eccentric training; ESWT, extracorporeal shockwave therapy; Foot orthoses, prefabricated or customized foot orthoses; HA, hyaluronan; HVI+C, high-volume injection (a large volume of saline, steroid, and local anesthetic injection); HVI--C, high-volume injection without corticosteroid; PRP, platelet-rich plasma; SVF, adipose-derived stromal vascular fraction.](10.1177_2325967120930567-fig3){#fig3-2325967120930567}

In short-term interventions ([Figure 3A](#fig3-2325967120930567){ref-type="fig"}), both ECC with HVI+C as well as acupuncture as monotherapy significantly improved the VISA-A score compared with ECC alone (ECC+HVI+C: SMD, 1.08; 95% CI, 0.58-1.58; acupuncture: SMD, 1.57; 95% CI, 1.00-2.13). In longer-term interventions ([Figure 3B](#fig3-2325967120930567){ref-type="fig"}), the wait-and-see approach resulted in unfavorable outcomes compared with ECC (SMD, −1.51; 95% CI, −2.02 to −1.01). Improvement was significantly higher when ECC was combined with HVI+C (SMD, 0.53; 95% CI, 0.05-1.02) and ESWT (SMD, 0.99; 95% CI, 0.48-1.49). Acupuncture alone was superior to ECC in longer-term outcomes (SMD, 1.23; 95% CI, 0.69-1.76). ESWT was not reported in short-term results because all studies with ESWT had longer-term follow-up time points. There was comparable tolerability among all interventions evaluated ([Figure 3C](#fig3-2325967120930567){ref-type="fig"}).

Study Quality and Risk of Bias {#section10-2325967120930567}
------------------------------

The risk of bias for studies involved in the analysis is presented in Appendix B (available as supplemental material). The risk of bias was generally considered low for each component of the Cochrane Risk of Bias tool. All studies reported the use or described the methodological details of randomized sequence generation and allocation concealment. Some studies could not blind patients because of obvious difference in treatments such as ESWT versus ECC or ESWT versus injections, but these studies minimized bias by blinding assessors or statisticians. Approximately one-half (13/22) of the included studies registered clinical trials before their studies, and if the preplanned outcomes were reported in the articles, the risk of bias was considered low. Comparison-adjusted funnel plots for the primary outcomes showed a low probability of publication bias (see supplemental material, pages 7, 11, and 16).

Discussion {#section11-2325967120930567}
==========

The purpose of this investigation was to conduct NMA using published RCT results to evaluate nonsurgical treatment options to manage midportion AT. The results introduce the first NMA specific to the midportion AT to identify efficacy rank among the interventions using the VISA-A outcome measure. Both HVI+C with ECC and acupuncture as monotherapy significantly improved VISA-A scores from baseline in both the short term and the longer term. In longer-term results, ESWT combined with ECC showed significant improvement in VISA-A scores, while all treatments maintained comparable tolerability.

AT is commonly treated with exercise-based interventions of ECC, and ECC was found to be beneficial, particularly in the longer term, compared to the wait-and-see approach. There are 6 different exercise protocols commonly reported^[@bibr45-2325967120930567]^: the Alfredson protocol,^[@bibr2-2325967120930567]^ a low-volume version of the Alfredson protocol ("do-as-tolerated"),^[@bibr60-2325967120930567]^ concentric training,^[@bibr39-2325967120930567]^ the Silbernagel protocol,^[@bibr17-2325967120930567]^ heavy slow resistance training,^[@bibr3-2325967120930567]^ and the Stanish protocol.^[@bibr59-2325967120930567]^ A previous review concluded these protocols did not have clinically significant differences.^[@bibr45-2325967120930567]^ A recent meta-analysis by Murphy et al^[@bibr44-2325967120930567]^ identified a mean improvement of 21.1 points on the VISA-A at 12 weeks after the inception of loading protocols in midportion AT. The results of the NMA seem consistent with the findings of Murphy et al, given that an improvement of 18.2 points was observed in the VISA-A score compared with the wait-and-see approach after 3 months (Appendix Table A3, available as supplemental material).

To account for the natural history of AT, the NMA included the effect of a control group defined as a wait-and-see approach. This result is unique, and an important feature of our study is that we reflected the natural course of recovery in the analysis using the indirect comparison and compared it with other interventions. At the same time, we set ECC as a reference group in both the short and longer terms because ECC was ubiquitously used as a control group in most studies, and only 1 study^[@bibr54-2325967120930567]^ had published data that could be used to measure the wait-and-see group at longer term. Even though a previous review cautioned that ECC may improve symptoms in only 60% of patients or fewer,^[@bibr35-2325967120930567]^ it may still be an appropriate initial treatment given its wide availability, low cost, and favorable safety profile.

HVI+C combined with ECC showed a positive effect in both the short and longer terms. High-volume injection uses a mixture of saline, anesthetic, and/or steroid and can be localized to the interface of the Kager fat pad and surrounding tissue adjacent to the midportion of the Achilles tendon.^[@bibr8-2325967120930567],[@bibr24-2325967120930567]^ It is hypothesized that HVI+C has a mechanical effect on neovascular ingrowth and adhesions between the tendon and peritendinous tissues as well as having effects on pain and local sensitization.^[@bibr8-2325967120930567],[@bibr24-2325967120930567]^ To date, 2 studies by Boesen et al^[@bibr4-2325967120930567],[@bibr5-2325967120930567]^ have investigated the effect of HVI+C on midportion AT. The first study compared HVI+C with PRP and sham,^[@bibr4-2325967120930567]^ whereas the later study evaluated the effect of corticosteroid by comparing HVI+C and HVI without corticosteroid (HVI-C).^[@bibr5-2325967120930567]^ The later study found that HVI+C was more effective in the short term (first 12 weeks) than HVI-C, indicating that corticosteroid may play a significant role in improving pain and function during the first weeks after treatment. However, concerns arise regarding the long-term effects of corticosteroids, such as atrophy, pain, and tendon rupture.^[@bibr13-2325967120930567],[@bibr41-2325967120930567]^ In addition, compared with placebo injection, corticosteroid injection has shown a significantly increased relative risk of atrophy for Achilles tendon.^[@bibr16-2325967120930567]^ Many relapses were seen after 6 to 12 weeks with corticosteroid injection alone,^[@bibr16-2325967120930567]^ and compared with exercise, long-term outcomes might be poorer.^[@bibr13-2325967120930567],[@bibr58-2325967120930567]^ Thus, when offering HVI+C as a treatment option, clinicians should inform patients of the anticipated length of benefits from this treatment. Even though the studies by Boesen et al^[@bibr4-2325967120930567],[@bibr5-2325967120930567]^ did not report any adverse events or relapses associated with HVI+C, more research is required to establish the safety of this treatment.

In the longer-term studies, PRP combined with ECC significantly improved VISA-A scores over the wait-and-see approach, but it was not significantly effective compared with ECC alone. Clinically, autologous blood-derived products including autologous whole blood and PRP are commonly used to manage chronic osteoarthritis and tendinopathy.^[@bibr15-2325967120930567]^ Proposed mechanisms of action of PRP include effects of trophic growth factors, including platelet-derived growth factor, transforming growth factor β, and insulin-like growth factors, to stimulate a healing response.^[@bibr19-2325967120930567],[@bibr27-2325967120930567],[@bibr48-2325967120930567]^ PRP can be further subdivided into leukocyte-rich and leukocyte-poor PRP and can be mixed with local anesthetics using a various range of kits.^[@bibr15-2325967120930567]^ Despite subtle differences among products, which may result in heterogeneity, 3 recent meta-analyses showed that neither PRP^[@bibr33-2325967120930567],[@bibr64-2325967120930567]^ nor autologous blood-derived products (including PRP)^[@bibr32-2325967120930567]^ were effective in the management of AT. Although our results indicated that PRP alone and PRP+ECC yielded better outcomes than the wait-and-see approach, our NMA is consistent with previous pairwise meta-analyses in that we found PRP+ ECC may not be effective as ECC alone. Our results did not show a clear benefit of PRP over ECC and reflect the need for further research to show its role or synergy with other interventions in treating midportion AT.

ESWT along with ECC was also shown effective for treatment of midportion AT in the longer term. ESWT has been used in the management of various lower limb soft tissue conditions and may provide benefits of soft tissue healing and inhibition of pain.^[@bibr51-2325967120930567],[@bibr53-2325967120930567]^ A previous meta-analysis showed that ESWT is an effective intervention for greater trochanteric pain syndrome, patellar tendinopathy, and AT.^[@bibr40-2325967120930567]^ Although a pooled meta-analysis suggested that focused shockwave may be superior to radial shockwave for tendinopathy,^[@bibr31-2325967120930567]^ there is currently no consensus on the best form and energy setting of ESWT for AT. Included in our analysis were 2 studies by Rompe et al,^[@bibr53-2325967120930567],[@bibr54-2325967120930567]^ who used a radial shockwave device with an energy flux density of 0.1 mJ/mm^2^ and applied 2000 pulses at each of 3 sessions 1 week apart. In these studies, low-energy shockwave resulted in no adverse event. In a previous RCT using focused shockwave, 2 older women (ages 62 and 65) experienced Achilles tendon ruptures within 2 weeks of the first treatment session.^[@bibr14-2325967120930567]^ Collective studies evaluating ESWT for AT suggest overall efficacy, but further studies are needed to evaluate efficacy in the short term and beyond 1 year.

The NMA identified that most studies combined interventions (most with ECC) and commonly did not use wait-and-see as a control group (most patients received the ECC program). For example, in both studies investigating the efficacy of HVI+C,^[@bibr4-2325967120930567],[@bibr5-2325967120930567]^ all patients performed the Alfredson protocol^[@bibr2-2325967120930567]^ for ECC, limiting the ability to isolate the true effect of HVI+C compared with no treatment. Except for 1 study that directly compared PRP with ECC,^[@bibr26-2325967120930567]^ most investigations combined either PRP or autologous blood injections (ABI) with ECC in both intervention and placebo groups, so only indirect comparisons could be made with the wait-and-see approach in our NMA. Synergistic effects of ECC combined with interventions may yield superior outcomes. Rompe et al^[@bibr54-2325967120930567]^ evaluated the efficacy of ESWT compared with ECC and a wait-and-see approach. In that study, ECC and ESWT both showed significant results at 4 months over no treatment. A separate investigation showed that ESWT combined with ECC was superior to ECC as monotherapy.^[@bibr53-2325967120930567]^ These studies suggest that ESWT and ECC may have a synergistic effect.^[@bibr53-2325967120930567],[@bibr54-2325967120930567]^ Collective results suggest the value of ECC with interventions such as HVI+C and ESWT to optimize outcomes.

Although this is the first NMA specific to nonsurgical therapies for the management of midportion AT, our study has some limitations. First, while acupuncture showed favorable outcomes in the short and longer terms, these results were measured from a single study.^[@bibr63-2325967120930567]^ Moreover, the results of HVI+C and ESWT were each derived from 2 studies,^[@bibr4-2325967120930567],[@bibr5-2325967120930567],[@bibr53-2325967120930567],[@bibr54-2325967120930567]^ reflecting the value of further studies to substantiate these findings. Second, studies that did not use the VISA-A or that reported outcomes outside of our predefined follow-up time period were excluded from the analysis. Therefore, even though 1 study showed that topical glyceryl trinitrate was effective in reducing pain with activity and at night at 12 weeks,^[@bibr49-2325967120930567]^ the study was excluded because the VAS was used. The same authors used the VISA-A to reassess patients at 3-year follow-up, but that study was excluded because our review limited the follow-up period up to 1 year.^[@bibr50-2325967120930567]^ Third, some interventions in the tolerability analysis ([Figure 3C](#fig3-2325967120930567){ref-type="fig"}) do not appear in the efficacy analysis because they did not provide sufficient statistical information. Also, even though tolerability may imply severe adverse event or lack of efficacy, there may be other reasons for dropout that could affect interpretation of tolerability. According to our results, however, none of the interventions significantly resulted in higher dropout, indicating that each intervention is comparably tolerable. Fourth, although ABI and PRP may differ in that PRP is blood rich in platelets derived from autologous whole blood,^[@bibr33-2325967120930567]^ these 2 injections were combined in our analysis, as done in the previous meta-analysis.^^[@bibr64-2325967120930567]^^

Conclusion {#section12-2325967120930567}
==========

Few studies in our NMA demonstrated favorable outcomes for short- and longer-term interventions for midportion AT. Acupuncture demonstrated favorable results in both the short and longer term. Although HVI+C combined with ECC may be effective in studies up to 12 months, clinicians must be aware of potential deleterious effects associated with the use of corticosteroid. Longer-term outcomes were improved with the use of ECC over the wait-and-see approach. Our findings suggest that interventions such as HVI+C and ESWT can be combined with ECC to provide additional benefit. Future studies are required to provide more direct comparisons for relative efficacy or for outcomes longer than 1 year.
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